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(57) ABSTRACT

The present mvention relates to a burner (2) for a portable
stove comprising a burner head (3), a mixing tube (4), a
plurality of primary air ports (7) being disposed on the
mixing tube (4) and an orifice (5) through which a gaseous
combustible enters into the mixing tube (3) to form a
gaseous mixture with ambient air. The burner head (3) 1s
composed of an upper burner part (8) with a plurality of
burner ports (11) and a burner lower part (9), the lower
burner part being connectable to the mixing tube (4). The
invention 1s characterized 1n that a dividing means (13) 1s
disposed within the burner head (3). The dividing means
(13) and the lower burner part (9) forming a first flow
channel (C1) for the gaseous mixture, and the dividing
means (13) and the upper burner part (9) forming a second

flow channel (C2) for the gaseous mixture being connected
to the first flow channel (C1).

13 Claims, 5 Drawing Sheets
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BURNER FOR A PORTABLE STOVE AND
PORTABLE STOVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of European Patent
Application No. 13 167 748.6, filed on May 14, 2013 in the
European Patent Oflice, the entire disclosure of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention 1s directed to a burner for a portable
stove and a portable stove. The burner comprises a burner
head, a mixing tube, a plurality of primary air ports being,
disposed on the mixing tube and an orifice through which a
gaseous combustible enters into the mixing tube. The burner
head 1s composed of an upper burner part with a plurality of
burner ports and a burner lower part, the lower burner part
being connectable to the mixing tube.

2. Background

Such burners are conventionally used with portable atmo-
spheric pressure stoves for camping purposes and are know
from the prior art. Conventionally, the burner 1s connected to
a combustible container via a hose or vertically mounted on
the combustible container, and such latter stoves are known
as canister mounted gas stove or as top mounted gas stove.
The gaseous combustible, e.g. propane or LPG, enters the
mixing tube through the orifice as a small stream of constant
velocity. In streaming through the mixing tube, the gaseous
combustible passes the primary air ports and creates a
negative pressure at the primary air port. This pressure
difference will suck air from the atmosphere 1nto the mixing
tube which will then mix with the gaseous combustible.
About 60% of the air needed for a complete a clean
combustion has to be provided at this step, whilst the
remaining about 40% will directly be provided to the flame
exiting the burner ports after having passed the mixing tube
and the burner head. In the following, gaseous combustible
denotes the pure combustible and gaseous mixture denotes
the mixture or tlow of gaseous combustible and ambient air.

To allow for a suflicient mixture between the gaseous
combustible and the air, the mixing tube has to be of an
adequate length. If the mixing tube 1s too short for a proper
mixture, the flame will unstably burn or an imcomplete
combustion may occur, leading to harmful unburnt exhaust
gases. Therefore, the burners know from the prior art all
have a relatively long mixing tube 1n common. Accordingly,
the overall height of the burner (and therefore of the portable
stove) 1s limited by the minimal length required for the
mixing tube.

However, 1f the burner 1s comparably large 1n height, the
total height of the portable stove in use composed of the
combustible container, the burner and a pot 1s impractical
and unstable as 1t may easily tip over. As a matter of course,
the might lead to dangerous situations especially 1n remote
locations as not only the food to prepared 1s lost, but also an
increase risk of fire and injury has to be noted. Furthermore,
transporting a burner with a relatively long mixing tube 1s

inconvenient for the user.

SUMMARY OF THE INVENTION

Thus, 1t 1s the technical objective of the present invention
to provide a burner having a reduced height compared to the
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2

burners known from the prior art, as this will lead to an
overall stove being of smaller height.

The problem 1s solved with a burner according to claim 1
and a portable stove according to claim 13. Preferred
embodiments of the present invention are disclosed and
described 1n claims 2 to 12.

The mventive burner 1s characterized in that a dividing
means 15 disposed within the burner head. The dividing
means and the lower burner part form a first flow channel for
the gaseous mixture and the dividing means and the upper
burner part form a second flow channel for the gaseous
mixture being connected to the first flow channel. Accord-
ingly, the gaseous combustible does not directly flow from
the mixing tube through the burner head to the burner ports,
but 1s forced to pass the first flow channel and subsequently
the second tlow channel.

Accordingly, as the step of mixing the gaseous combus-
tible with ambient air 1s shifted from the mixing tube to the
burner head and the dividing means, the mixing tube can
greatly be reduced in height without resulting 1n an 1nad-
equate gaseous mixture. That 1s because the accumulated
length of the first and second flow channel allows for a
suflicient gaseous mixture.

Further, the cross section area of the first flow channel 1s
less than the cross section area of the second tlow channel.
Alternatively, the cross section area of the second flow
channel can be less than the cross section area of the first
flow channel. As the cross section area of either the first tlow
channel or the second flow channel 1s less than that of the
other one, the gaseous mixture 1s accelerated when entering
the respective channel. This will in turn lead to a pressure
gradient between the first flow channel and the second tlow
channel, based on Bernoulli’s principle. The pressure gra-
dient will provide for a continuous flow of homogenized
gaseous mixture to the upper burner part and, thus, to the
burner ports. It has to be noted that “cross section area”
describes the area delimited by the dividing means and the
lower burner part or the upper burner part respectively, when
seen as a cross section through the burner head. Preferably,
the volume of the first flow channel 1s less than the volume
of the second flow channel.

According to another aspect of the invention the lower
burner part comprises at least one supporting means,
wherein the dividing means 1s supported by the supporting
means. Thus, the dividing means can securely be attached to
the lower burner part to allow for a durable and safe
functionality of the burner.

Preferably, the at least one supporting means 1s a dent
protruding from the lower burner part towards the upper
burner part. A dent 1s easy to manufacture and can directly
be produced, e.g. when the lower burner part 1s machined by
compression moulding.

According to another aspect of the present invention, the
duct height of the first flow channel 1s preferably less than
the duct height of the second flow channel. As such, the duct
height of the first flow channel 1s preferably between 0.5 mm
and 4 mm and preferably between 1 mm and 2 mm.
Furthermore, 1t 1s preferable for the duct height of the second
flow channel to be between 1 mm and 8 mm, preferably
between 2 mm and 4 mm. Thus, within these limits an
exceptional mixing behaviour of gaseous combustible and
ambient air 1s present.

Preferably, the mixing tube 1s configured to be of a length
only depending on the size of the primary air ports. Thus, the
length of the mixing tube can be chosen to be large enough
to accommodate the primary air ports without the need for
an outrunning length needed for the mixture of ambient air
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and gaseous combustible. Thus, the overall length of the
mixing tube 1s smaller compared to those mixing tubes
known from the prior art.

According to another aspect of the present invention, the
burner head 1s a circular burner head and the dividing means
1s a disc. Thus, the disc disposed within the burner head
creates a first flow path between the disc’s lower surface and
lower burner part and a second tlow path between the disc’s
upper surface and the upper burner part. The gaseous
mixture entering the burner head from the mixing tube waill
be forced through the circular first flow path and can enter
the circular second flow path along the entire circumierence
of the disc. This will further improve the homogenization of
the gaseous mixture.

Preferably, the diameter of the burner head 1s about 1.05
to 1.5 times larger than the diameter of the disc. Thus, when
the disc 1s centred relative to the burner head, this will create
a connecting flow path circumierentially connecting the first
flow path and the second tlow path along the circumierence
of the disc. The diameters of the disc and the burner head
being attuned to each other will provide for a connecting
flow path greatly supporting the homogenization of the
gaseous mixture.

According to another aspect of the present invention, the
burner ports are disposed on a single flame crown, the flame
crown being centred on the upper burner part. This will ease
the handling of the burner and the portable stove, especially
when used 1n the field.

According to another aspect of the present invention, the
orifice has a first diameter, the interior of the burner head has
a second diameter, and the flame crown has a third diameter,
wherein the first diameter and the third diameter are smaller
than the second diameter. More preferably, the first diameter
1s the smallest diameter. Thus, the gaseous mixture when
streaming from the orifice to the burner ports disposed on the
flame crown has to pass three different diameters allowing
for different expansion and/or compression of the gaseous
mixture. The interplay between expansion and compression
greatly supports the homogeneity of the gaseous mixture.

Furthermore, the present invention 1s directed to a por-
table stove comprising an 1inventive burner as afore
described. Thus, an according portable stove will 1n total
have a reduced height compared to the stoves known from
the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

Specific embodiments of the invention will now be
described below, by way of example, with reference to
accompanying drawings, ol which:

FIG. 1 1s a perspective view of a portable stove compris-
ing an inventive burner;

FIG. 2 1s a perspective cutout of the burner head;

FIG. 3 1s a cross section of the burner head with exem-
plified gas-tlow;

FIG. 4 1s a perspective cross section of the burner;

FIG. 5 1s a top view of the inventive burner.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

FIG. 1 shows a portable stove 1 of the top mounted
stove-type. The portable stove comprises a burner 2 having
a burner head 3, a mixing tube 4, an orifice 5 through which
the gaseous combustible stored in the container 6, e.g.
propane can be delivered to the mixing tube 4 via the valve
V. The mixing tube 4 1s provided with a plurality of primary
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4

air ports 7 on 1ts outer peripheral surface through which
ambient air can be sucked into the mixing tube 4 to mix with
the gaseous combustible to form the gaseous mixture. As can
greatly be seen e.g. in FIG. 3, the length of the mixing tube
1s defined by the diameter of the primary air ports 7. In other
words, the length of the mixing tube 4 1s chosen such that the
air ports 7 have a suflicient dimension, but no further length
1s required.

As shown in FIG. 2 to FIG. 5, the burner head 3 is
composed of an upper burner part 8 and a lower burner part
9. The upper burner part 9 1s provided with a cylindrical
shaped centred flame crown 10 with a plurality of burner
ports 11 through which the gaseous mixture exits the burner
to establish the flame. The lower burner part 9 1s connected
to the mixing tube 4. The lower burner part 9 and the upper
burner part 8 are connected by a circumierential folded
portion 12.

Furthermore, a dividing means 13 in form of a disc 1s
disposed between the upper burner part 8 and the lower
burner part 9, 1.e. it 1s encapsulated within the burner head
3. The disc 13 forms a first flow channel C1 for the gaseous
mixture with the lower burner part 9. In addition, the disc 13
forms a second flow channel C2 for the gaseous mixture
with the upper burner part 8. The duct height of the first flow
channel H1 1s smaller than the duct height of the second tlow
channel H2, 1n this example, the duct height of the first flow
channel H1 1s about 2 mm wherein the duct height of the
second flow channel H2 1s about 4 mm. As such, in this
embodiment the cross section area of the first flow channel
C1 1s less than the cross section area of the second flow
channel C2. Accordingly, this will also lead to the volume of
the first flow channel C1 to be less than the volume of the
second flow channel C2.

The disc 13 1s supported by a plurality of dents 14
protruding from the lower burner part 9 towards the upper
burner part 8. As can greatly be seen from FIG. 3, the disc
13 has a diameter which 1s smaller than the inner diameter
of the burner head 3 as defined by the upper burner part 8
and the lower burner part 9. In this example, the diameter of
the burner head 3 1s about 1.3 times larger than the diameter
of the disc. Thus, the connecting flow path C3 1s defined
around the circumierence of the disc 13 connecting the first
flow channel C1 and the second tlow channel C2.

Accordingly, there are three different diameters allowing
for different expansion and/or compression of the gaseous
mixture along 1ts flow path from the mner diameter of the
mixing tube 4 until exiting through the plurality of burner
ports 11. As can be seen from FIG. 3, the first diameter D1
1s the diameter of exit opeming of the mner diameter of the
mixing tube 4, the second diameter D2 1s the diameter of the
interior of the burner head 3 and is defined by the upper
burner part 8 and the lower burner part 9 respectively, and
the third diameter D3 i1s the diameter defined by the flame
crown 10. The first diameter D1 1s the smallest diameter, the
second diameter D3 1s the biggest diameter and the third
diameter D3 1s 1n between the first diameter D1 and the
second diameter D3, 1.e. D1<D3<D2.

Next, the principle of the burner 2 will be described 1n
detail with reference to FIG. 3. Opening the valve V will
deliver gaseous combustible from the container 6 to the
mixing tube 4 through the orifice 5. Thus, a small stream of
gaseous combustible 1s created by the orifice 5 at a constant
velocity and it passes the primary air ports 7 when streaming
along the length of the mixing tube 4. A negative pressure 1s
thus created at the primary air ports 7 sucking ambient air A
through the primary air ports 7 into the mixing tube 4. A first
mixing between the gaseous combustible and the primary air
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A 1s achieved 1n the mixing tube, but the gaseous mixture 1s
not uniform enough to ensure a stable flame pattern and
complete combustion. The pre-mixed gaseous mixture then
enters the burner head 3 and passes through the relatively
small first flow channel C1 where 1t 1s accelerated due to
Bernoulli’s principle (also know as Venturi’s law). This
increase 1n velocity will lead to a drop 1n pressure 1n the first
flow channel C1. When reaching the second flow channel C2
or the connecting tlow channel C3 respectively, the gaseous
mixture decreases 1n velocity and the pressure rises again, as
the available second diameter D2 1s larger and allows for
expansion of the gaseous mixture. Thus, a pressure gradient
1s established between the first flow channel C1 and the
second tlow channel C2. This pressure gradient will aid the
continuous flow of gaseous mixture to enter the upper burner
part 8 and thus the flame crown 10 with the plurality of
burner ports 11, wherein the diameter 1s again decreased to
the third diameter D3 to ensure a uniform gaseous mixture.
As a matter of course, the pressure gradient may be estab-
lished vice versa, 1.e. 1n that the second flow channel C2 1s
smaller than the first flow channel C1.

The total travelled length of the gaseous mixture and the
expansion as 1t flows around the disc 13 and passing the
three different diameters D1, D2 and D3 ensures a homog-
enous gaseous mixture of gaseous combustible and ambient
air. This 1n total makes an elongated mixing tube dispens-
able, as the mixing 1s performed within the burner head 3 to
a large degree.

LIST OF REFERENCE SIGNS

1 portable stove

2 burner

3 burner head

4 mixing tube

5 orifice

6 container

7 primary air ports

8 upper burner part

9 lower burner part

10 flame crown

11 burner ports

12 folded portion

13 dividing means/disc

14 dent

C1 first tflow channel

C2 second flow channel

C3 connecting tflow channel
D1 first diameter

D2 second diameter

D3 third diameter

H1 duct height of first flow channel
H2 duct height of second flow channel
A ambient air

V valve

What 1s claimed 1s:

1. A burner (2) for a portable stove (1) comprising a
burner head (3), a vertical mixing tube (4) positioned
beneath the burner head, a plurality of primary air ports (7)
being disposed on an outer peripheral surface of the mixing
tube (4) through which ambient air (A) enters the mixing
tube, and an orifice (8) concentric with the mixing tube,
through which a gaseous combustible enters into the mixing,
tube (4) to form a gaseous mixture with ambient air (A),

wherein the burner head (3) 1s composed of an upper

burner part (8) with a plurality of burner ports (11)
disposed on an uppermost surface of the upper burner
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6

part, and a burner lower part (9), the lower burner part
(9) being connectable to the mixing tube (4),
characterized in that

a dividing means (13) 1s disposed within the burner head
(3).

the dividing means (13) and the lower burner part (9)
forming a first flow channel (C1) for the gaseous
mixture, and the dividing means (13) and the upper
burner part (8) forming a second flow channel (C2) for
the gaseous mixture being connected to the first flow
channel (C1), wherein a cross section area of either the
first flow channel or the second tlow channel (C2) 1s
less than that of the other one, the burner head (3) 1s a
circular burner head (3) and the dividing means (13) 1s
a disc positioned beneath all the burner ports; and

the mixing tube (4) 1s of a length just long enough to
accommodate a diameter of the primary air ports (7).

2. The burner (2) according to claim 1,

characterized in that

the lower burner part (9) comprises at least one supporting
means (14), wherein the dividing means (13) 1s sup-
ported by the supporting means (14).

3. The burner (2) according to claim 2,

characterized 1n that

the at least one supporting means (14) 1s a dent protruding
from the lower burner part (9) towards the upper burner
part (8).

4. The burner (2) according to claim 1,

characterized 1n that

a duct height of the first flow channel (H1) 1s between 0.5
mm and 4 mm, preferably between 1 mm and 2 mm.

5. The burner (2) according to claim 1,

characterized in that

a duct height of the second flow channel (H2) 1s between
1 mm and 8 mm, preferably between 2 mm and 4 mm.

6. The burner (2) according to claim 1,

characterized 1n that

a diameter of the burner head (3) 1s about 1.05 to 1.5 times
larger than a diameter of the disc (13).

7. The burner (2) according to claim 1,

characterized 1n that

the burner ports (11) are disposed on a single flame crown
(10), the flame crown (10) being centered on the upper
burner part (8).

8. The burner (2) according to claim 7,

characterized 1n that

an mmner diameter of the mixing tube (4) has a first
diameter (D1), an interior of the burner head (3) has a
second diameter (D2), and the flame crown (10) has a
third diameter (D3), wherein the first diameter (D1) and
the third diameter (D3) are smaller than the second
diameter (DD2).

9. A portable stove (1) comprising a burner (2), said

burner comprising:

a burner head (3), a vertical mixing tube (4) positioned
beneath the burner head, a plurality of primary air ports
(7) being disposed on an outer peripheral surface of the
mixing tube (4) through which ambient air (A) enters
the mixing tube, and an orifice (8) concentric with the
mixing tube, through which a gaseous combustible
enters mto the mixing tube (4) to form a gaseous
mixture with ambient air (A), wherein the burner head
(3) 1s composed of an upper burner part (8) with a
plurality of burner ports (11) disposed on an uppermost
surface of the upper burner part, and a burner lower part
(9), the lower burner part (9) being connectable to the
mixing tube (4),
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characterized 1n that

a dividing means (13) 1s disposed within the burner head
(3),

the dividing means (13) and the lower burner part (9)
forming a first flow channel (C1) for the gaseous
mixture, and the dividing means (13) and the upper
burner part (8) forming a second flow channel (C2) for
the gaseous mixture being connected to the first tlow

channel (C1), wherein a cross section area of eirther the

first flow channel or the second tlow channel (C2) 1s

less than that of the other one, the burner head (3) 1s a

circular burner head (3) and the dividing means (13) 1s

a disc positioned beneath all the burner ports; and
the mixing tube (4) 1s of a length just long enough to

accommodate a diameter of the primary air ports (7).
10. The portable stove according to claim 9,
characterized in that

10
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the lower burner part (9) comprises at least one supporting
means (14), wherein the dividing means (13) 1s sup-
ported by the supporting means (14).

11. The portable stove according to claim 10,

characterized 1n that

the at least one supporting means (14) 1s a dent protruding
from the lower burner part (9) towards the upper burner
part (8).

12. The portable stove according to claim 9,

characterized 1n that

a duct height of the first flow channel (H1) 1s between 0.5
mm and 4 mm, preferably between 1 mm and 2 mm.

13. The portable stove according to claim 9,

characterized 1n that

a duct height of the second flow channel (H2) 1s between
1 mm and 8 mm, preferably between 2 mm and 4 mm.
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